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Introduction
Technological change and increasing globalisation have led policy-makers and employers to place more emphasis on the importance of the continual skill formation of the workforce (also referred to as 'lifelong learning').
1 Adult participation in formal education and training forms a central component of such skill formation. 2 Participation is also important in engaging adults more fully and productively in the labour market, and in building social inclusion. Globally, adult education has grown over time, with 6% of individuals aged 30 to 39 in OECD member (developed) countries enrolled in formal education in 2011 (OECD, 2013) , up from 4.5% in 1996 (OECD, 1998).
The motives for undertaking further education as an adult may be quite different from the motives for studying at more conventional (younger) ages. Older individuals already have varied work experiences, many have family responsibilities, and they may have developed a wider variety of interests. The outcomes of adult education may also vary across individuals, given the potentially wider range of motives for such study. Understanding the motives for and outcomes of adult education is thus of considerable importance, yet the existing evidence base is significantly narrower than for education at conventional ages.
In this paper, we investigate both the individual precursors of adult entry into formal education, and the labour market outcomes associated with such education. We focus on Australia in our analysis, a country characterized by high rates of adult participation in formal education and training. Australia had the highest education enrolment rate of individuals aged 40 and over among all OECD countries in 2011 at 4.9%, over three times the OECD average (see Table 1 ). For individuals aged 30 to 39, Australia's participation rate ranked third highest, and over twice the OECD average.
In our investigation of the precursors or "determinants" of adult education participation we consider a large number of individual demographic, education and labour market characteristics. Previous Australian studies of the precursors of participation (Roussell, 2002; Ryan and Sinning, 2009) 3 found that participation rises with education qualifications already held and with the skill requirements of the occupation of employment, while it falls 1 OECD (2003), Jenkins (2006) . 2 We focus on formal education and training in this investigation, i.e. study that can lead to the acquisition of a formal education qualification such as a degree, diploma or certificate. Non-formal training and learning both within and outside the workplace is also an important component of such continual skill formation. 3 These studies investigate participation in education and training using a wider definition not limited to formal education as in the present paper.
3 with age. We expand on these studies by investigating the role of several additional labour market factors that precede the education and training spell. Our results indicate that the decision to enrol in education as adults is related to relatively poor labour market outcomes for males, while for females it is more closely related to marriage dissolution and unemployment. Source: Organisation for Economic Cooperation and Development (2013) Prior studies on the outcomes of adult education have often been confined to investigating wage and employment outcomes alone. These studies often found that the effects of adult education on earnings and employment were smaller than returns at more conventional ages, were close to zero for many groups (older individuals in particular) and positive returns were typically found only for specific subgroups. Examples for Australia are Karmel and Woods (2004) and Lee and Coelli (2010) . International example studies include Blundell et al. (2000) , Jenkins et al (2003) and Silles (2007) for the UK; Albrecht et al. (2005) and Stenberg and Westerlund (2008) for Sweden; Light (1995) and Jacobson et al. (2005) for the US. We contribute to this literature by investigating the effects of adult education on a wider range of labour market outcomes: earnings, employment status, work hours, job satisfaction and satisfaction with work opportunities.
By investigating a wider range of outcomes, we can uncover potential effects of adult education that previous studies may have missed, in particular with respect to job satisfaction and satisfaction with job opportunities. Our results indicate that for males, vocational education and training (VET) is related to higher job satisfaction yet fewer weekly hours of work, while Bachelor or above study is related to higher hourly wage rates. For females, VET study is related to improvements in the probability of being employed and higher satisfaction with employment opportunities.
The main challenge we face in estimating the effect of education on labour market outcomes is ability bias. The most able individuals often obtain higher levels of education and are also likely to be more productive workers, thus more likely to be employed and to earn more. Any observed correlation between education and labour market outcomes may 4 thus not represent a causal effect of education. We deal with this issue by using longitudinal data on individuals from the Household, Income and Labour Dynamics in Australia (HILDA) Survey and by estimating models that include individual fixed effects.
This estimation strategy will deal with any differences in unobserved ability that are constant over time.
This estimation strategy has been employed in several recent studies of the impacts of adult education on labour market outcomes. 4 For example, Blundell et al. (2000) , Jenkins et al. (2003) and Silles (2007) employed data from the British National Child Development Study (NCDS), a long panel of individuals born in March 1958 and surveyed at several ages (7, 11, 16, 23, 33, 42, 46 and 50) , while Blanden et al. (2010) The outline for the paper is as follows. In the next section, we describe the data and present some descriptive statistics. We present our empirical methodology and main empirical results in section 3 and 4 respectively. In Section 5, we conclude and briefly discuss potential policy implications.
4 Headey and Warren (2008) , employing the first five waves of the HILDA Survey, found median earnings gains for men two years after adult participation, but smaller gains for women. We expand considerably on this study by investigating additional labour market outcomes over a longer time period, and allow for differential time trends across participants and non-participants. Li et al. (2015) also employ HILDA data in their study of underemployment and labour market trajectories of mature age Australian workers. 5 Griliches (1980) , Marcus (1984) , Light (1995) and Leigh and Gill (1997) study the effect of delaying entry to university using US panel surveys of young adults. The first two studies found that delayed entry did not adversely affect returns to education. Light (1995) found that those who delay earn a lower wage upon completion, but the gap closes over the next four years. Note that these studies only considered education delayed until individuals were in their mid to late 20s, and only estimated returns until they were in their early 30s. 6 This is similar in spirit to the inclusion by Jacobsen et al. (2005) and Huff Stevens et al. (2015) of individual time trends in some of their estimates. 
Data and participation rates
The HILDA Survey is a nationally representative longitudinal survey of Australian households. In the initial wave of the Survey in 2001, around 7,700 households responded, with information provided for approximately 19,900 individuals aged 15 and older.
Respondents are surveyed each year, with detailed information on labour market outcomes, education enrolment and receipt of qualifications collected. For more information about the HILDA Survey, see Watson and Wooden (2010) .
In this study, we use data from the 2001 to 2011 waves of the HILDA Survey. To minimise issues related to missing information on enrolment or receipt of qualification, our Table 2 provides basic information on the patterns of engagement in adult education in our sample, broken down by gender and age group. These enrolment rates denote any reported enrolment in study towards a formal qualification at any time from 2002 to 2011. Note that these rates are much higher than those reported in Table 1 , as they encompass any enrolment over a ten-year period.
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Engagement in education as an adult is quite common in Australia, with females more likely to enrol than males. As expected, relatively younger adults are more likely to engage than older adults, given that the benefits of further education can accrue over more working years if completed earlier. None-the-less, nearly 20% of adults aged 45 to 54 in 2001 enrolled in education over the following 10 year period. Note that for both genders and all age groups, certificate level study is the most prevalent level of education.
9 Table 3 provides information on the qualification levels of individual that are held prior to engagement in education as adults. These measures are provided separately by the level of 7 We deal with this non-random sample selection in our estimates using re-weighting techniques. We provide details in the next section. 8 To aid comparisons, "current" enrolment rates by age group and gender using responders to the HILDA Survey in 2011 are provided in Appendix Table A1.  9 See Table A3 in Appendix A for a description of the different educational levels in Australia.
6 education qualification being sought. A large proportion of adults enrol in study towards a qualification at a lower level than the highest qualification level that they already hold. Of all males pursuing a Certificate III or IV as an adult, 11% already held a diploma, while 9% already held a bachelor degree or higher. In addition, 59% already held a Certificate III or IV. Some of these individuals may be attempting to improve their qualification level from III to IV, while others may be attempting to obtain a qualification that provides skills closer to those required for the development of their preferred career. Of all males pursuing a diploma, 32% already held a diploma, while 21% already held a degree or higher.
For females, there is a similar amount of adult engagement in education at levels that are at the same level or even below the highest education qualification already held. The only noticeable difference between males and females in Table 3 is the higher proportion of males studying for certificates that already hold a Certificate III or IV, and a higher proportion of females studying for certificates that only have 10 or 11 years of high school, or only hold a Certificate I or II. Notes: HILDA data, percentages constructed using longitudinal weights, initial education measured in year prior to new education spell.
In our analysis we investigate the effect of mature age education on a wide range of labour market outcomes. rates and the highest employment rate, but also the highest level of weekly hours of work.
Females who did not engage in education reported the highest levels of job satisfaction, but their satisfaction with employment opportunities is below that of future Bachelor or above students. Future VET students reported the fewest weekly hours of work, lowest hourly wage and lowest satisfaction with job opportunities, but their level of job satisfaction was higher than that of future Bachelor or above students.
Note that differences in labour market outcomes by future study status may be due to differences in other individual attributes such as age and education qualifications already held. Such differences will be allowed for in the estimates to follow. 
Estimation Methodology
We begin by analysing the precursors of participation in formal education as adults. We do so by estimating reduced form Probit models that relate enrolment to a large set of individual characteristics: initial labour market outcomes, prior education level, socio- Note that for these estimates, we exclude from the estimation sample those individuals that are already studying in 2001. This exclusion was undertaken in order to ensure that the initial labour market outcomes we include in our estimated models are not a function of currently being a student. The 2001 labour force outcomes (earnings, employment status) of current students may be a direct outcome of studying. Current students may not be working or only working in a casual part-time job in order to study.
This exclusion results in a sample that is less educated and older than the general population, as younger and more educated individuals were more likely to be studying in 2001. We employ a standard inverse probability re-weighting technique to construct appropriate weights for use during estimation (Hogan and Lancaster, 2004) . By doing so, we can at least ensure that the subsample of individuals we employ during estimation is representative of the underlying population.
12 These weights were constructed by estimating Probit models (separately by gender) for the dependent dichotomous variable of studying in 2001 as a function of standard demographic characteristics (age, highest qualification already held, immigrant status, parental occupational status and residence).
We then adjust the longitudinal weights constructed by the HILDA Survey team by dividing them by one minus the predicted probability of studying in 2001 constructed from these Probit model estimates.
Our main objective is to estimate the causal effect of adult education on individual labour market outcomes. The main estimation issue we must deal with is the potential effect of unobserved ability bias. Those individuals who choose to invest in education may be more able or motivated than others, thus they may have better labour market outcomes due to their higher ability or motivation rather than due purely to the education they undertake. In the large literature attempting to estimate the causal labour market effects of education more generally, researchers have tended to employ either instrumental variable techniques (using a variable that influences the education level of individuals but has no direct impact 12 Note that standard techniques for dealing with potential sample selection bias such as the Heckman (1979) technique are not readily employed here. The same variables that determine selection into the sample (not studying in 2001) are precisely the same as those that determine the outcome of interest (studying from 2002 to 2011). Thus no valid instrument is available.
10 on labour market outcomes) or have compared the outcomes of twins with different education levels but arguably the same inherent ability. These studies primarily employ cross-sectional data on individuals.
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Such instrumental variable or twin comparison techniques will not be employed here.
Instead, we follow recent studies specifically investigating the labour market effects of adult education (Blundell et al., 2000; Jenkins et al., 2003; Albrecht et al., 2005; Headey and Warren, 2005; Jacobson et al., 2005; Zhang and Palameta, 2006; Silles, 2007; Stenberg and Westerlund, 2008; Blanden et al., 2010; Jepsen et al., 2014; Huff Stevens et al., 2015) by exploiting the longitudinal nature of the HILDA Survey data. We essentially compare the changes in labour market outcomes from before to after a spell of adult engagement in education with changes for similar individuals who do not engage in education over the same period. The labour market effects of any time-constant unobserved ability differences between those who do and do not engage in education as adults are removed by focusing on within-individual changes in outcomes.
Our estimates of the effect of adult education on labour market outcomes are based on panel regressions with individual fixed effects. To begin, we estimate the model described in Equation 1. Each labour market outcome Y it for individual i in year t is regressed on a subset of individual demographic characteristics that change over time Z it ; 14 indicators of the number of years prior to, during and after an education spell I ji ; individual fixed effects ߜ ; and year indicators ߬ ௧ . The error term ߴ ௧ is assumed to be orthogonal to all regressors.
The set of indicators ‫ܫ‬ are defined as follows. Indicator ‫ܫ‬ ିସ equals 1 if the time period for individual i is 4 years before a new education spell, zero otherwise. Indicators for the negative values of j = -3 and -2 are defined similarly. Variable ‫ܫ‬ ିହ denotes 5 or more years prior to a new education spell. We exclude an indicator denoting the period immediately prior to an education spell. Indicator I 0i represents the year or years during which an individual is actually studying. Indicator I 1i equals 1 if the relevant time period is the first year after an education spell has ended, zero otherwise. Indicators for the positive values of j = 2 to 5 are defined similarly. Variable ‫ܫ‬ denotes 6 or more years after the education spell.
The estimated coefficients ߙ on these indicators reveal how each outcome changes from before to after an education spell relative to the outcomes of similar individuals who do not undertake further education. We will thus be able to observe if outcomes dip just before an education spell -a phenomenon often referred to as "Ashenfelter's Dip", from Ashenfelter While the HILDA Survey contains a considerable amount of detail on individuals that are useful in our investigation, sample sizes are not large, and only a sub-set of individuals engage in education as adults. Thus the standard errors on our estimates of the ߙ coefficients turn out to be wider than we would like. Therefore, we also estimate less flexible models in an attempt to construct more precise estimates that impose restrictions on the values that the ߙ coefficients can take.
Specifically, we estimate the following equation:
In this specification, tr denotes a simple linear time trend, while ‫ܫ‬ equals one for all individuals who participate in education during the estimation period, zero otherwise.
Indicator ‫ܫ‬ denotes periods after an education spell has been completed by individual i.
This specification has the advantage of identifying whether individuals who participate in education have a lower or higher trend in outcomes prior to the education spell. The estimated effect of education on outcomes -measured by the coefficients ߙ and ߙ ௧ -is now relative to the continuation of any pre-education trend in outcomes among those who participate relative to those that do not. We will thus be able to identify whether adult education arrests any relative decline in outcomes among those individuals who participate in further education. Note that by allowing for different trends in outcomes among those who study is similar in spirit to the inclusion of individual specific time trends in the related studies of Jacobson et al. (2005) and Huff Stevens et al. (2015) . Tables 5 and 6 Consistent with Table 2 , the estimates in Tables 5 and 6 highlight a clear negative relation between age and enrolling in education. There is also a strong positive relationship between the highest qualifications already held and enrolment for males in particular. For females, a strong relationship also exists, but it is less monotonic across prior qualification levels.
Estimation Results

Participation in adult education
Parental occupational status is not related to education participation as adults in these estimates. 15 This is in stark contrast to the findings of studies of university-level enrolment at more conventional (younger) ages. Parental socio-economic background is strongly positively related to post-secondary study in Australia among youth leaving high school (see Coelli, 2011) . The lack of any such relationship among mature age students suggests that access to education as adults is more equitable than for youth, as adults may have their own resources with which to fund further study. Yet given the strong relationship between prior qualification levels and adult participation, it does not appear that mature age education is resulting in less advantaged individuals "catching up".
The roles of marital status and family composition in enrolment outcomes differ for males and females. For males, participation is unrelated to both marital status and the number of dependent children. For females, however, separated and divorced women are much more likely to participate, by 15 to 22 percentage points. There is some evidence that the number of dependent children is positively related to engagement for females.
15 These occupational quartiles were constructed using the AUSEI06 occupational status scale based The roles of other characteristics in enrolment outcomes also differ by gender. For example, males who report that their health prevents work and report receiving disability support pensions are less likely to participate in education than healthier males, while we do not detect such differences among women. Disposable income only appears to be related to enrolment among males, with the probability of enrolment 1.6 percentage points lower among males with an additional $10,000 of annual disposable income. For male employees, there is a negative relationship between these log wage residuals and enrolment, implying that poorly paid males are more likely to study. This may reflect individual dissatisfaction with the current employment situation and the desire to improve employment prospects through additional education. Note, however, that there is no such negative relationship for females. Tables 5 and 6 ). While the initial self-reported skill use in the job is not significantly related to enrolment for either gender, the level of initial job satisfaction is significantly negatively related to enrolment for males. Males reporting satisfaction levels at any level above low (the base category) have much lower probabilities of studying (from 12 to 18 percentage points). For females we also find a negative relation between job satisfaction and enrolment, but the estimates are not statistically significant.
To summarize, the results presented in Tables 5 and 6 suggest that the motives for enrolling in education as adults may differ for males and females. Men appear more likely to participate to improve their employment conditions (wage rates and job satisfaction).
Marital status and family size play an important role in determining female participation. In these estimates, we exclude a small number of individuals that had more than one education spell during the period. This sample selection was made in an attempt to estimate the effects of By controlling for individual fixed effects, we are removing the effects of any non-time varying unobservable characteristics that may drive self-selection into education. As a result, however, we are only able to estimate changes in outcomes "within" those individuals who study, relative to those who did not. Thus the estimates in Figure 1 are unable to tell us whether these labour market outcomes are on average higher or lower among those who studied versus those who did not. The estimates of Tables 5 and 6 did provide some information regarding some of these outcomes prior to study.
The outcomes of education
Figures 1A to 1C present our estimates for the standard labour market outcomes investigated in the previous literature: probability of employment (1A), hourly wage rates (1B) and weekly work hours (1C). In most instances, the precision of our estimates are not particularly high, thus it is difficult to draw strong conclusions from them. Overall, the figures do not reveal significant improvements in these outcomes following study. This is mostly consistent with prior research, which generally struggled to find consistently strong labour market returns to adult education.
There are, however, a few results worth highlighting. The probability of employment for males undertaking Bachelor or above study improves only four or more years post-study.
Note that most Bachelor and above study undertaken at mature ages is more likely to be at the post-graduate level. Among males who undertook VET study, there is some evidence of an "Ashenfelter's dip", as employment decreases just prior to study, then gradually improves over time. Among females who enrol in VET, employment is on an upward trend prior to study, with employment flattening post-study at higher levels.
Among males that engage in VET, we detect modest declines in wage rates pre-study, wages then jump up during study, and then remain at this higher level. Among females, there is an upward trend in wage rates prior to Bachelor or above study, but no increase afterwards. 18 Among males, weekly hours of work are generally lower post-study, education as precisely as possible. Note that including these multiple education spell individuals did not materially change the estimates, but did lower their precision slightly. 18 Note that the estimates for hourly wage rates include the subset of individuals who had positive labour market earnings (zero earnings observations were treated as missing during those specific periods only). The estimates on employment probabilities suggested that employment changes were not large pre to post education. Thus such a restriction should not result in sample selection bias that is particularly troubling. Note also that the inclusion of individual fixed effects should ensure any selection bias is small. particularly post VET study.
19 Among females, hours decline just prior and during study, but no other trends are observed.
Looking across Figures 1A to 1C , the overall labour market effects of mature age education are modest at best, and positive effects are generally confined to males studying at the VET level. Now we turn to investigating the effect of mature age education on individual outcomes that prior studies -concentrating on wage and employment effectsmay have missed. We look at the effect of such education on individual job satisfaction ( Figure 1D ) and satisfaction with work opportunities ( Figure 1E ).
Figure 1A: Conditional employment probabilities, individual years
Notes: Dots represent estimated coefficients on indicators of years before and after an education spell, estimated using Equation 1. Vertical lines are 95% confidence intervals on the estimates, constructed using standard errors constructed after allowing clustering at the individual level.
19 Note that these estimates only include individuals with positive work hours during a particular time period, i.e. individuals are included during those periods that they are employed (an unbalanced panel). Regarding job satisfaction, 20 our estimates differ by gender and level of education. Among males, job satisfaction is marginally lower in the year prior to Bachelor or above study, but no other trend is evident. Job satisfaction is higher during and post VET study among males relative to years prior to such study. Among females, job satisfaction is generally declining prior to study at either level, and rises during and post-study.
In contrast, estimates of the effect of enrolment on satisfaction with employment opportunities ( Figure 1E ) are reasonably consistent across genders and level of study. Such satisfaction is declining pre-study, but increases during and after such study.
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In an effort to improve the precision of our estimates, we now impose the structure of Equation 2. These estimates allow us to focus on whether mature age education can arrest any declining trends in labour market outcomes among those who study. Rather than report the coefficient estimates directly, we again use diagrams (Figures 2A to 2E ) to provide a visual display of the key findings. These figures were constructed by: (a) normalising each outcome to equal zero in the year prior to an education spell (for comparability to Figures   1A to 1E) , and (b) assuming VET study lasts for one year and Bachelor or above study lasts for two years. These study lengths were the median lengths observed in the data. We also display the results of statistical tests of whether outcomes differ significantly post education from a continuation of the trend observed prior to an education spell.
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In Figure 2A , estimates of the trend in employment probabilities post Bachelor or higher study are quite noisy among both males and females, with no evidence of improving outcomes post-study. There is some evidence of employment increasing post VET study among males, but these probabilities were already on an upward trend prior to such study.
Among females who study at the VET level, the strong upward trend in employment prestudy is not maintained post-study. A naïve comparison of employment probabilities before and after VET study among females reveals higher employment probabilities poststudy, but this improvement was already occurring prior to any education.
20 Job satisfaction is only measured for employed individuals. We set it to missing among individuals who are not working in any particular period. It is measured on a scale from zero (totally dissatisfied) to ten (totally satisfied). For simplicity, we model job satisfaction using standard linear regression. 21 Satisfaction with employment opportunities is measured for all individuals irrespective of whether they are currently employed. It is also measured on a scale from zero (totally dissatisfied) to ten (totally satisfied). Again, we model this variable using linear regression for simplicity. 22 These tests were generated using the full estimated variance-covariance matrix (again allowing for errors clustered at the individual level) and standard Delta Method calculations.
22 Figure 2A : Conditional employment probabilities, predicted trends Notes: Predicted outcomes using estimates of Equation 2. Tests of differences in predicted outcomes from continuation of pre-study trend based on variance-covariance matrix constructed while allowing for clustering at the individual student level.
The benefits from mature age education appear more evident (at least for male workers) when we focus on the second standard measure of labour market outcomes, the hourly wage rate ( Figure 2B ). Downward trends in wage rates pre-study appear to reverse poststudy among males, with the difference relative to the pre-study trend being statistically significant for VET study. The higher precision of estimates for VET study is not surprising, as the majority of adult education is at the VET level. Among females, the strong upward trend in wage rates pre Bachelor or above level study is not continued poststudy, and there is no significant trend in outcomes pre or post VET.
There are no significant effects of study on weekly work hours evident in Figure 2C , apart from higher hours in the two years immediately after the end of Bachelor or above study for males.
Overall, imposing some structure on the estimates (in Figures 2A to 2C ) did not reveal much more in terms of positive returns to adult education. We now turn again to looking at the potential effect of such study on job satisfaction and satisfaction with work opportunities. Once we impose some structure on the estimates, we find consistent positive effects of study on job satisfaction, particularly among females ( Figure 2D ). In most cases, studying appears to arrest a downward trend in job satisfaction. Similarly, we find mature age education arresting downward trends in satisfaction with employment opportunities among females (particularly Bachelor or above study), but less so among males ( Figure 2E ). Consistent with the "unrestricted" estimates based on equation 1, the main "returns" to mature age education, among females in particular, arise in terms of their satisfaction with their job or with their employment opportunities, rather than in direct measures of labour market "success" such as employment, hours of work or wage rates.
Outcomes for sub-groups
The estimates in Figures 1 and 2 represent the average effect among all individuals who undertake study. Thus we are pooling individuals that may have quite heterogeneous responses to education. We now repeat the analysis based on Equation 2 for a number of sample splits representing some of the more likely sources of heterogeneity in estimated effects. These sample splits are:
1. Those who complete their qualification versus those who do not ("completers" comprise 58% of all who study). 3. Those who study for a qualification at a level that is higher than the highest qualification currently held versus those that study at the same or lower level ("upskillers" comprise 54% of all who study).
Rather than present separate sets of figures for all these sub-groups, we provide a summary of our findings for each sample split in Appendix Tables A6 to A8.   23 There is no evidence in Table A6 that individuals who complete qualifications have any more positive labour market responses to studying than those that studied but did not complete in terms of employment, weekly hours or wage rates. This finding may be due to the preponderance of non-completion among those studying at the VET level (more than 70% of non-completers in our sample were enrolled in a VET qualification). As VET 23 All the underlying estimates are available from the authors upon request.
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courses are typically administered in modules, many workers may opt out of study after completing those specific modules they deemed to be sufficient for their labour market requirements (McVicar and Tabasso, 2015) . Adults that complete a Bachelor degree or higher did have larger increases in job satisfaction than those that studied but did not complete. There was little difference in the effects on job satisfaction between completers and non-completers of VET study. Regarding satisfaction with employment opportunities, female non-completers actually had more positive responses to studying than completers, while male Bachelor or above completers were the only male group to have a positive response.
We also found no evidence (Table A7 ) that younger adults had any more positive labour market responses to studying than older adults in terms of the standard measures (employment, hours, wage rates). This is in contrast to findings for the UK, where younger adults gained more from studying (Blanden et al., 2010) . Interestingly, regarding job satisfaction and satisfaction with employment opportunities, older men and younger women gained more from Bachelor or above studies.
Finally, we found no evidence of adults who studied at a level higher than the highest qualification currently held ("up-skillers") gained more than others in terms of the standard measures of employment, hours, and wage rates (Table A8 ). Male wage rates post Bachelor or above study did rise among "up-skillers", but the effect was not statistically significant. Regarding job satisfaction and satisfaction with employment opportunities, the evidence on the subsamples of "up-skillers" and "not up-skillers" is quite mixed. Female "up-skillers" at the Bachelor or above level did gain more than those who studied at similar or lower levels, but the opposite was the case among males. Females studying at the VET level who were not "up-skillers" also had satisfaction gains, but "up-skillers" did not.
Discussion and concluding remarks
Engaging in education as an adult is an increasingly important component of the education and labour market landscape. Large proportions of working age adults undertake further education at non-conventional ages. This paper provides new insights into this phenomenon, particularly in understanding who is undertaking further education, and on what its labour market effects are. We focus our analysis on Australia, a country characterised by a high level of mature age education.
27
To begin, we found that a significant proportion of adult education is undertaken at the vocational level in Australia, and that individuals undertaking this level of education may already hold qualifications at this same level or at even higher levels. The decision to enrol in further education is also related to poorer labour market outcomes for males (low income and wages, low job satisfaction), while for females it is more closely related to marriage dissolution and unemployment.
Regarding the outcomes of adult education, in line with much of the related literature, we found very little consistent evidence that such education leads to significant improvements in the standard labour market outcomes of employment, hours of work or wage rates.
There was some evidence of a downward trend in wage rates being arrested by education among males, and some evidence of employment probabilities rising among females undertaking vocational study (albeit the trend increase was already occurring pre-study).
At least over the time frame we were able to investigate in this paper, engaging in formal education at more mature ages appears to be less beneficial than it is for individuals engaging at more conventional (younger) ages.
There was, however, more consistent evidence of mature age education improving levels of job satisfaction and satisfaction with employment opportunities, particularly among females. This suggests that reasons for studying at more mature ages may be quite heterogeneous across the population. It may not be the case that such individuals are only interested in increasing monetary returns. These findings are particularly relevant as most of the literature on adult education focuses on standard labour market outcomes and neglects other dimensions, such as those that we investigated in this paper.
While the HILDA Survey has a wealth of information on individuals, information on the reasons why individuals choose to study is not collected. However, the Australian Bureau of Statistics (ABS) has collected such information in their Surveys of Education and Training (SET). Percentages of individuals by their main reason for studying are presented in Appendix Table A9 , broken down by gender and age group. Among the young (aged below 25), the dominant reason for study is to get a job, as we might expect. But this is much less likely to be the main reason for studying among more mature students. Note that even among mature students, females are more likely than males to respond that the main reason for studying is to get a job. This is consistent with our finding from the HILDA Survey that engagement in education is more likely to be related to marriage dissolution and unemployment among females.
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Among mature students, the main reasons for studying are quite varied (Appendix Table   A9 ). For many, it was a requirement of their job or it was undertaken to obtain skills for their current job. This finding accords with the notion that to just keep up with changes in how work is undertaken -perhaps in response to technological change -updating work skills is essential. For some, it was to get a different job or promotion, and this was more likely among males than females. Others were studying in order to change careers or for their personal interest and enjoyment.
The findings in this study pose important and challenging questions for policymakers contemplating the funding of mature age study. Much of this study does not take the form of gaining higher qualification levels. Much of it also does not appear to be related to obtaining higher paid employment. Some females do appear to use VET to re-enter the workforce. Thus such investment can be beneficial for the individual and potentially for society more generally, in terms of higher output, higher tax revenues and potentially lower income support expenditures.
The advantages adult males receive from VET, however, do not appear to be directly monetary, as wage rates and employment probabilities did not increase. Gains for males were generally limited to higher job satisfaction and satisfaction with employment opportunities. The payoff for society more generally from such study is thus less clear.
Given this, government subsidisation of such study is more difficult to rationalise, particularly for the large number of individuals that have already attained higher level qualifications. That being said, there may exist cases where education at more mature ages may still be beneficial for individuals and desirable for society, in particular in response to job losses in industries in decline. Without such re-training and up-skilling, labour market outcomes for such individuals may actually have deteriorated. Certificate Level III / IV 3C / 4B
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Appendix A
These Certificates qualify individuals who apply a broad range of specialised knowledge and skills in varied contexts to undertake skilled work and as a pathway for further learning. The volume of learning 0.5 -2 years. There may be variations between short duration specialist qualifications that build on knowledge and skills already acquired and longer duration qualifications that are designed as entry level requirements for work. Up to 4 years may be required to achieve the learning outcomes through a program of training and employment (apprenticeship). Examples: registered/licensed plumber, teacher's aide.
Diploma and Advanced
Diploma 5B
Diplomas qualify individuals who apply integrated technical and theoretical concepts and/or specialised knowledge in a broad range of contexts to undertake advanced skilled or paraprofessional work and as a pathway for further learning. The volume of learning is typically 1 -2 years. Examples: enrolled nurse, draftsman, aircraft maintenance, early childhood educator.
Bachelor Degree 5A
The Bachelor Degree qualifies individuals who apply a broad and coherent body of knowledge in a range of contexts to undertake professional work and as a pathway for further learning. The volume of learning is typically 3 -4 years. Examples: accountant, engineer, registered nurse.
Postgraduate Degrees 5A and 6
These Degrees qualify individuals who apply an advanced and substantial body of knowledge in a range of contexts for research and scholarship, as a pathway for further learning and to develop new knowledge. The volume of learning is typically 1-2 years for Master Degrees and 3-4 years for Doctoral Degrees. 
